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IlosicHuTeNbHAS 3alIMCKA

Pabouas mnporpamma yueOHOro mnpeamera «XHMHS» COCTaBIeHA B COOTBETCTBUU C
TpeboBanusiMu denepasbHOr0 TrOCyIapCTBEHHOIO CTaHAapTa OCHOBHOTO 00IIero o0pa3oBaHUA
(mpuka3 MunucTepcTBa oopasoBanus u Haykd PO ot 17.12.2010 r. Ne 1897 B pexn. ot 31.12.2015r)
Ha OCHOBE aBTOPCKOW MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3zoBaHMs MO XUMHM §-9 KjacChl MMOJ
penakmueir O.C. TI'aGpuensina, OCHOBHOUW 00pa30BaTENbHON MPOTPaMMbl OCHOBHOTO OOIIIETO
obpazoBanust MbBOY IlkoJibr Ne 90 r.o0. Camapa, yue6noro urana MBOY Illkonsr Ne 90 r.o.
Camapa.

Pabouas mporpaMmMa 1o XuMUHM COCTaBJIeHA HA YPOBEHb OCHOBHOI'O 00Iero oopa3oBanus (8-
9 xjaccel) IS KJIaccOB, B KOTOPBIX, HApSAY C HOPMOTHUIIMYHBIMU JIE€TBMHU, OOYYalOTCS JCTU C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 370pOBbsi. [list 3TOM Tpynmbl JeTed XapaKTepHbI OCOOBIE
oOpa3oBaTenbHble MOTPEOHOCTH, clielu(pUKa KOTOPBIX YYUTHIBAETCS MPHU OINPEACICHUH BHUJIOB
nesreapaoct B KTIL.

[Inmanupyemble pe3yabTaTbl OCBOCHUS XUMHUH B OOBEME COIEpKaHMs, O0sS3aTeNbHBIA IS
ocBoeHns oOyvaromuxcs ¢ OB3, B Tekcre paboueil mporpaMmbl U IPUIOKEHUSIX K HEH BBIICIICHBI
KypcuBoM. OctanbHoi MaTepuan aetu ¢ OB3 ocBauBaroT 0030pHO, a BpeMsi, OTBEICHHOE Ha €ro
3aKpeIJIeHHe, UCIOJIb3YeTCsl A OTpaOOTKM 0a30BBIX YMEHHH U TEKyIIero moBTOopeHHs. Takum
o0Opa3oM, nanHas pabouasi mporpamma siBJIsIeTCS a1allTUPOBAHHOM.

YMK: Ilpenmernas nuaus yueouukoB nog pen. O. C. 'abpuensna. 8-9xnacc.

["a6puensu O.C. Xumus 8 xiacc. M.: [Ipoda, 2017t

[Nabpuensan O.C. Xumus § knacc. M.: [Ipoda, 2017r.

VYpoBeHb u3ydeHHs mnpenMera - 0a3oBwii. Cpok peanu3anuu mporpammbl 2 roga. OOrmiee
KOJMYECTBO BPEMEHH Ha JIBa rojia 00yueHus coctapiisieT He MeHee 136 vacoB. OOmias HenenpHas
Harpyska B Ka)JJ0M rogy oOy4eHHs COCTaBisIeT 2 Jyaca.

Cornacno yue6Homy miiany MBOY [lkonsr Ne 90 r.o. Camapa, uzyueHue npeamera «Xumus»
npenmnosaraet B 8-9 kiaccax B KOJIMYECTBE: B 9 Kiaccax- 2 yaca B HEZEIIO,

B 8 KJlaccax - 2 yaca B HEJIEITIO.

Hasnauenmne npeamera «Xumws» B OCHOBHOHM INKOJE MPHU3BAHO CO3JaTh YCJIOBUS JUIS
HNOJArOTOBKM BBITYCKHUKOB K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO W
poeCCHOHATHFHOTO MyTH. BBITyCKHUK OCHOBHOM IITKOJIBI TOJKEH MOTYYUTh TOCTATOYHO TIOJTHOE
NPEJICTaBICHHE O BO3MOXKHOCTSIX, KOTOPOE CYIIECTBYIOT B COBPEMEHHOM POCCHICKOM OOIIECTBE
JUIs TPOJIOJDKEHUsT OOpa3oBaHMsl W paboThl, [UId caMmMOpealu3allid B MHOTOOOpa3HBIX BHJAX
NeSITeTbHOCTH, a TAKXKE 00 YCIOBUSAX JOCTH)KEHHUS yCIeXa B Pa3UYHBIX cdepax *KU3HU 0OIIEeCTBA.
BBITyCKHIK OCHOBHOM IIKOJIBI JOJDKEH HAYYUTHCS CAaMOCTOSITENIFHO CTaBUTh IENU M ONPEACTSIThH

IMyTHU UX JOCTUKCHUSA, UCIIOJIb30BaTh HpHO6pGTGHHLII71 B IIIKOJI€ OIIBIT ACATCIbHOCTHU



B peabHOM KU3HH, 32 paMKaMu y4eOHoro nporiecca. Kypc npusBaH moMoraTh
npeanpodeccCHoHaTbPHOMY CaMOOIPEICIICHUIO.

Conepxanne obuiero oOpa3oBaHUsl IO XMMHUH TPEACTABIACT COOON M3ydeHHE COCTaBa H
CTPOCHHUSI BEUIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHHS, MOJIyYCHHE BELIECTB C 3aJlaHHBIMHU
CBOWCTBaMH, UCCIICIOBAaHUE 3aKOHOMEPHOCTEH XMMUYECKUX PEaKIUil U MyTeil YIpaBiICHUS UMH B
IEJISAX MTOJTyYEHHSI BEUIECTB, MAaTEPUAIOB, SHEPTUH.

N3ydyeHne XuMHUHM B OCHOBHOM LIKOJIE HAMPABJIEHO HA JOCTUKEHUE CICIYIOIINX Yeell:
0c60eHue BAKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX XHMHH,
XUMHYECKON CUMBOJINKE;

¢opmuposanue y BbITyCKHUKOB XUMUYECKOW KapTUHBI MUpaA KaK OPraHUYECKON 4acTu ero
LEJIOCTHON €CTECTBEHHO-HAYYHON KapTHHBIL;

Ppazeumue T03HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUECKUX CITIOCOOHOCTEH B
nporecce M3YyYeHUs XMMHUYECKOH HAyKM M €€ BKJIall B COBPEMEHHBIM HayYHO-TEXHUYCCKHUU
nporpecc;

dopmupoeanue BaXHEHIINX JIOTMYECKMX ONEpalMii MbIIUIEHUS (AaHAJIU3, CHHTE3,
o0o0mIeHne, KOHKpETU3alus, CpaBHEHHWE W TJI.) B MPOLECCEe IO3HAHUS CHUCTEMbBl BaKHEHUIINX
HOHATHI, 3aKOHOB U TEOPUH O COCTaBe, CTPOEHUH U CBOMCTBAX XMMHUYECKHUX BEILECTB;

6éocnumanue yOEXKIEHHOCTU B TOM, YTO NPUMEHEHHE MOJYyYEHHBIX 3HAHUW M YMEHUU MO
XUMHHU SIBJISIETCS. OOBEKTUBHOW HEOO0XOAMMOCThIO s Oe3omacHOl paOoThl ¢ BelIeCTBaMHM U
MaTepHuajaMH B OBITY ¥ Ha IPOM3BOJICTBE;

npoekmuposanue U  peanu3ayus  BHITYCKHUKAMH  OCHOBHOM  IIKOJBl  JIMYHOM
o0Opa3oBaTenbHON  TpaekTopuu: BbIOOp mpoduns oOyueHus B CTaplieil IIKOJEe WU
pohecCHOHaNBFHOT0 00Pa30BaTENBHOTO YUPEIKICHUS;

061a0eHue KIIYEBbIMU KOMIIETCHIIMSIMU (y4eOHO-1103HaBaTEIbHBIMU, HHPOPMAILIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH U KOMMYHHMKATHBHBIMH);

eéocnumanue OTHOLICHMS K XUMHUHM KaK K OJHOMY M3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY O0Ie4YeI0BEYECKON KYIbTYPBHI.

Ha ocHoBanum tpeboBanuii ['ocynapcTBeHHOro 00pa30BaTENbHOIO CTaHAApTa B COJAEPKAHUU
KaJICHIapHO-TEMaTUYECKOr0  IUIAHUPOBAaHUS MpEANOojaraeTcsi peajln3oBaTh akTyajdbHblE B
HacToOsA1IIee BpEMA KOMHGTGHTHOCTHBIﬁ, J'II/I‘IHOCTHO-OpI/IeHTHpOBaHHBIfl, I[GS[TGHLHOCTHBIﬁ
MOJIXO/Ibl, KOTOPBIE ONPEACIAIOT 3a0auu 00yueHus .

e (opmupoBaHUE 3HAHMI OCHOB HAYKH- BaXHEWIIUX (DaKTOB, MOHATHUI, 3aKOHOB M TEOpUH,
SI3bIKA HAYKH, JOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa;

e pa3BUTHE YMEHHMH HaOIr0AaTh M OOBICHATH XUMHUYECKHE SBICHMS, COOJIIOIATh MpaBUiIa
TEXHUKU O€30MacHOCTH MpuU paboTe ¢ BEHIeCTBAMM B XMMHUYECKOH JabopaTopuul U B
IMOBCEAHEBHOM XKU3HU;

e Dpa3BUTHE UHTEpeca K XHMHMHM Kak BO3MOXXHOW oOmactu Oyaymiedl mnpakTHuecKon
JESTEIILHOCTH;

® pa3BUTHE MHTEIIEKTYaJbHBIX CHOCOOHOCTEN U T'YMaHUCTHYECKUX KayeCTB JIMYHOCTH;

e (QopmMHpOBaHUE SKOJOTUYECKOTO MBIIIIEHUS, YOEXKIEHHOCTH B HEOOXOAWMOCTH OXpaHbI
OKPYKaIOIIEe Cpebl.



Iliianupyemble pe3y/ibTaThl OCBOCHUS Y4eOHOI0 mpeaMera 8 kiaace

[To 3aBepuIeHHIO Kypca XUMUU HA ATaIle OCHOBHOTO 0011ero 00pa3oBaHus BHITYCKHUKH
OCHOBHOI IIKOJIbI JOJKHBI OBJA/I€Th CIEAYIOIUMHU PE3yIbTaTaMU:

|. Jluunocrubie pesynbrarsl:

1) ocosnanue cBoeit STHHYECKOM IPUHALIEKHOCTH, 3HAHUE MCTOPUHM XUMHH M BKJIaJ1a
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) (opmuposanie OTBETCTBEHHOTO OTHONIEHHS K MO3HAHUIO XUMUH; TOTOBHOCTH M
CHOCOOHOCTH 00Y4YaIOLIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE U3yUYEHHBIX
(bakTOB, 3aKOHOB M TEOPUI XUMHMH; OCO3HAHHOI'O BBIOOPA U MIOCTPOECHUE UHIUBH1yaIbHON
00pa3oBaTeIbHON TPAeKTOPHH;

3) popmuposariue 1ETOCTHOMN €CTECTBEHHO-HAYIHON KAPTHHBI MUPA, HEOTHEMJIEMOMN YaCThIO
KOTOPOM SABJIAECTCS XUMHUYECKasi KAPTUHA MUDA,

4) oenadenue cOBPEMEHHBIM SA3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHUS HAYKH U
00I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5) oceoenue conmanbHbIX HOPM, TIPABUJI TOBEACHHUS, POJIe ¥ GOPM COIMATBHOMN KU3HHU B
coLuyMe, IPUPOJIe U YACTHOM KHU3HU HAa OCHOBE 3KOJIOIMUECKON KYJIbTYphl U 0€30I1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;

6) popmuposarie KOMMyHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH H
B3POCJIBIMH B IIpoIiecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHo-
HCCIIEN0BATENBCKOM, TBOPUYECKOM U IPYTUX BUJIOB ACSITEIBHOCTH, CBSI3aHHBIX C XUMHEH.

I1. MeTtanpeameTnble pe3ynbTaThL:

1) onpedenenue neneit cobcTBEHHOro 00yUEHHs, TIOCTAHOBKA U (POPMYITMPOBAHKE ISl Ce0st
HOBBIX 3371a4;

2) naanuposanue myTeit JOCTUKEHHS KeTAEMOTO Pe3y/IbTaTa 0OydeHHs XUMHH KaK
TEOPETUYECKOr0, TAK U SKCIIEPUMEHTAILHOTO XapaKTepa,

3) coommecenue cBOUX NeHCTBHI C MIAHUPYEMBIMH PE3YIbTATAMHU, OCYUECHEIeHIe KOHTPOIS
CBOEH JIeATEIbHOCTH B MPOLIECCe JOCTHKEHUS pe3yabTarta, onpeoeneHue CnocoooB
JENCTBUI MPU BBIMOJTHEHUH JTA00PATOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUU C
IpaBUJIaAMU TEXHUKHU 0€301aCHOCTH;

4) onpedenenue NCTOYHUKOB XUMHYECKOH HH(POPMALIMK, HOTyIeHHE U aHAIN3 €€, CO3IaHue
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTaLus;

5) ucnonvzosanue 0OCHOBHBIX HHTEIUIEKTYAIBHBIX ONIEPAIMIA: aHATN3a U CUHTE3a, CPABHEHHS U
cucTeMaTH3alnu, 0000IIEHHS U KOHKPETH3AlUH, 8blsi6eHue TPUINHHO-CIIECTBEHHBIX
CBSsI3eH M nocmpoeHue TOTHYECKOTO PACCYXKICHUS M YMO3AKITIOUeHNUs (MHyKTUBHOTO,
JeTYKTHBHOTO | IO aHAJIOTHH ) HA MaTeprale eCTeCTBEHHO-HAYIHOTO COJICPIKAHMS,;

6) ymenue co3naroT, HPUMEHATDH U IPEOOPA3OBLIBATH 3HAKU M CUMBOJIBI, MOJIEIH M CXEMBI JIJIs1
pemnieHns yaeOHbIX U MO3HABATEIbHBIX 3a71ay;

7) dopmuposanue u pazeumue S5KOJOTUYECKOTO MBIIIEHUS, YMEHHE TIPUMEHSATH €TI0 B
MO03HABATENIbHON, KOMMYHHUKAaTUBHOM, COLIMATIbHON MPAKTHKE U MPOPEeCCHOHAIBHON
OpHCHTAINH,

8) zenepuposanue uzieit u onpenenenue cpeicTB, HEOOXOIMMBIX IS UX PEATU3aLHHY.



1. Ipeomemnvie pe3ynvmamot:

BrinmyckHuk Haydures:

® XApaKTCpHU30BaATH OCHOBHBIC MCTOABI IIO3HAHUA: Ha6J'IIO,Z[eHI/Ie, HU3MEPCHUE, DKCIICPUMEHT,

OTIMCBIBATh CBOMCTBA TBEPIBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECCTBEHHBIC
MIPU3HAKY;

PacCKpbIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX HOHATUN «aToOM», «KMOJICKYJIa», «XUMHYECKUU
AJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY, «BAIICHTHOCTBY, «XUMUYECKAs
peaKIHs», UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMHH,

PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUsI MAaCcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHUH;

pa3indatb XUMHYCCKUC U (bI/ISI/I‘IeCKI/Ie SIBJICHUSA,

Ha3bIBATh XUMHUYCCKHE DJICMCHTHI;

OTIpEeIeNIATh COCTAB BEUIECTB MO UX hopmynam;

ONPEIETATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCIMHEHUSX;

OTIPENICTIATh THUIT XUMHUYECKUX PEaKIU;

HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIU;

BBIABJIATH NIPU3HAKHU, CBUACTCIBCTBYIOIHUE O IIPOTCKAHUU XUMHUYECKOU pCaKkuuun npu
BBIITOJTHCHHH XMMUYECKOT'0 OIIbITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COSAMHEHUN U COCTABIIATh YPABHEHUSI XUMUUECKUX PEAKIIHA;
coOr01aTh MpaBmiia 0€30NacHOM pabOTHI TP MPOBEJCHUHN OTIBITOB;

MOJIb30BAThHCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOM;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIIPHYIO U MOJIIPHYIO MAacChl BELIECTB;

BBIYHCIISTH MACCOBYIO JIOJTFO XUMHUYECKOTO 3JIEMEHTa 10 (popMyIie COeTMHCHHS,

BBIUHCIISTH KOTMYECTBO, 00BEM MITM MacCy BEIeCTBA MO0 KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJIM TPOAYKTOB PEaKIINU;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJOPO/IA;

pacro3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO/I;

pacKpbIBaTh CMBICH 3aKOHA ABOTa/IpO;

PacKpbIBaTh CMBICT MOHATUH «TEIIOBOM d3PPEKT peakinmy», «MOJISIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOIBI;

PACKPBIBATE CMBICIT ITIOHATHUSA «PAaCTBOP»,

BBIYHCIIATh MAaCCOBYIO JIOJI0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIE€H paCTBOPEHHOI'O BELIECTBA;
Ha3bIBaTh COCAUHCHH A N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapaKTEpHU30BaATh (I)I/IBI/I'—IGCKI/IG U XUMHWYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHNUYCCKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHHUM, COJICH;

ONpeeNsATh NPUHAAJICKHOCTh BEUIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUN;

COCTaBISATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUI U3YYSHHBIX KJIACCOB;

IMPOBOAUTDH OITBITHI, TOATBCPKIAIOINE XUMUYCCKUC CBOUCTBA HN3YYCHHBIX KJIAaCCOB
HEOPTraHUYECKUX BEILECTB;

pacino3HaBaThb OINBITHBIM IIYTEM paCTBOPLI KUCIIOT U I].[CJ'IO'—IGI\/'I 110 UBMCHCHHIO OKPAaCKHU



MHIWKATOPa;

®  XapaKTEpU30BaTh B3aMMOCBA3b MEKIY KJIAaCCaMH HEOPTaHUYECKUX COCINHEHUM;

e OO0BSCHATH 3aKOHOMEPHOCTH U3MEHEHMSI CTPOEHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpEeiax
MaJIbIX IIEPUOJOB U IVIaBHBIX MTOATPYIII;

® COCTaBJIATH CXEMbI CTPOEHHS aTOMOB NepBbIX 20 3eMeHTOB nepuoaudeckoi cucremst . 1.
Menneneena;

® OIpPEIENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHECHUN;

e Ha3bIBaTh (PAKTOPHI, BIUAIOLIME HA CKOPOCTh XMMUYECKON peaKkiuy;

e Kiaccu(UUIUpPOBATh XMMUYECKHE PEAKIIMU IO PA3TUYHBIM MPU3HAKAM;

® XapaKTEpU30BaATh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJUIOB;

®  XapaKTEpU30BaTh B3aMMOCBS3b MEKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMM METAJLIOB;

® OLEHUBATh BIMSIHHE XMMUUYECKOTO 3arpA3HEHMS OKPYKAIOLIEH Cpeibl HA OPTaHU3M UYEJIOBEKa;

® TpaMOTHO OOpalIaThCs C BEIIECTBAMU B TIOBCEIHEBHOM KHU3HH;

BBIMyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUTHCS:

* BBUIBHTaTh H MPOBEPSATH SKCIICPUMEHTAILHO MMITOTE3bl O XUMUYECKHUX CBOMCTBAX
BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XUMHUYCCKHE
PEaKIK, 0 XapakTepe U MPOIYKTaX Pa3TMYHbIX XUMUICCKUX PEAKIIHIA;

*  XapaKTepH30BaTh BEIICCTBA 10 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABJIMBAIOT
NPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXK/Y TaHHBIMU XapaKTEPUCTUKAMH BEIIECTBA,;

*  COCTABJSATH MOJICKYJISIPHBIC M MTOJHBIC HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM
ypaBHEHUSIM;

*  POrHO3MPOBATH CIIOCOOHOCTH BELIECTBA IPOSBIIATH OKMCIUTEIBHBIC HIIH
BOCCTaHOBHTEIIbHBIC CBOWCTBA C YUETOM CTEIEHEH OKUCICHHUS SJIEMEHTOB, BXOIAIINX B €T0
COCTaB;

*  COCTABJSATH YPaBHEHUS PEaKIUii, COOTBETCTBYIOIIUX MOCIICIOBATEIIBHOCTH IPEBPALICHHUIA
HEOPraHMYECKUX BEIIECTB Pa3IHYHBIX KJIACCOB;

* BBUIBHUTATh H MPOBEPSATH KCIIEPUMEHTAILHO TMIIOTE3bI O PE3YJIbTaTaX BO3ICHCTBHS
pa3uyHbIX (PAKTOPOB HA H3MEHEHHUE CKOPOCTH XMMUYECKON PEaKIiH;

*  HCHOJb30BATh IPUOOPETEHHBIC 3HAHUS JIJIS SKOJIOTUYECKHA TPAaMOTHOTO TIOBEICHUS B
OKpYKaroIlei cpere;

*  HCHOJb30BATh PUOOPETEHHBIC KITFOUYCBBIE KOMITETCHIINHU TPU BBHITIOJTHEHUH TIPOCKTOB U
y4eOHO-HCCIIeI0BATEIbCKUX 3314 110 U3YUEHHUIO CBOMCTB, CIIOCOOOB MOTyUSHHS U
pacrio3HaBaHUs BEIICCTB;

* 00bEKTHBHO OLEHUBATHh HH()OPMAITUIO O BEIIECTBAX U XUMHUECKUX MPOIleccax;

* KPHUTHYECKH OTHOCHTLCS K IICEBOHAYYHON HH(OPMAIHH, HETOOPOCOBECTHOW peKiiaMe B
CpeICTBax MaccoBOi MH(MOpMAIIHH;

*  0CO3HABATH 3HAYCHHE TEOPETHUCCKUX 3HAHHUM MO0 XUMHUHU JJIS MPAKTHUECKON JAESITEIbHOCTH
YeJ0BeKa;
€031aBaTh MOOelU U CXeMbl O/ peuleHUus YUeOHbIX U NO3HABAMENbHbIX 3a0ay,

HOHUMAMb HeoOX00UMOCMb COON0EHUsT NPeOnUCAHUU, NnpediazaemviX 8 UHCMPYKYUIX HO

UCNONIL30BAHUIO TIeKAPCME, Cpe0Ccm8 ObIMOBOU XUMUU U Op.



Iliianupyemble pe3y/ibTaThl OCBOCHUS Y4eOHOI0 nmpeamera 9 kiaace

[To 3aBepuIeHHIO Kypca XMMUU HA 3TaHE OCHOBHOTO 0011ero 00pa30BaHus BHITYCKHUKH
OCHOBHOI IIKOJIbI JOJKHBI OBJA/I€Th CIEAYIOIIUMHU PE3yIbTaTaMU:

|. JluunocTHbIE pe3ynbTaTHI:
1) ocosnanue coeil >THUYECKON NPUHAIEKHOCTH, 3HAHME HUCTOPHU XMMHUHU U BKJIaja
POCCUICKON XMMHUYECKON HAYKU B MUPOBYIO XHUMHUIO;
2) hopmuposanue 0OTBETCTBEHHOTO OTHOLIECHHS K HO3HAHUIO XUMMH; TOTOBHOCTH M CIIOCOOHOCTH
00y4aromuXxcsi K CaMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE U3YYEHHBIX (PAKTOB, 3aKOHOB U
TEOpU XUMHUHU; OCO3HAHHOTO BHIOOpA U MOCTPOEHHE UHIUBUIYATbHON 00pa30oBaTeIbHON
TPaeKTOPHH;
3) @opmuposarnue nenocTHON €CTECTBEHHO-HAYYHOM KApTHHBI MUPA, HEOTHEMJIEMOIi YacThIO
KOTOPOM SABIIIETCS XUMUYECKasi KapTHHA MUDA,
4) oenadenue coBpeMEHHBIM A3LIKOM, COOTBETCTBYIOILMM YPOBHIO Pa3BUTHS HAYKH U
0OIIECTBEHHON MPAKTUKH, B TOM YHCJIE U XUMHUYECKUM;
5) oceoenue counanbHBIX HOPM, IPABUII MOBEIEHUS, poeil 1 pOPM COLUANBLHOMN KU3HH B
COIIMyMeE, IIPUPOJIC U YACTHOU KU3HHU HA OCHOBE IKOJIOTHYECKOM KYJIBTYPhI U O€30M1aCHOTO
oOpalieHus ¢ BeeCTBAMH U MaTepuajIaMu;
6) gopmuposanue xoMMyHUKATUBHOI KOMIIETEHTHOCTH B OOLIEHUH CO CBEPCTHUKAMH H
B3POCIIBIMH B IpoIiecce 00pa3oBaTelbHOM, OOMECTBEHHO MOJIE3HOH, YIeOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOM U IPYTUX BUIOB JACSITECIBHOCTH, CBA3AHHBIX C XUMUEH.

1. MeranpeaMeTHbIE PE3YIbTAThL:

1) onpeoenenue ueneii co6cTBEHHOro 00yUeHMs, IOCTAHOBKA U (POPMYJIMPOBAHUE I ceOs
HOBBIX 33/1a4;

2) nnanupoeanue nyteil JOCTHKEHHUS KETAEMOT0 Pe3yIbTaTa 00yueH s XMMUM KaK
TEOPETUYECKOI0, TAK ¥ IKCIIEPUMEHTAIIBHOTO XapaKTeEPa;

3) coommnecenue cBoux NeiCTBHI ¢ MIIAHUPYEMBIMH PE3YIbTATAMH, OCYUECMETeHIe KOHTPOTIS
CBOEH JIeATEIbHOCTHU B MPOLIECCE JOCTIXKEHUS pe3ynbTarTa, onpedenerue cioco00B AeUCTBUI MpH
BBINOJIHEHUH J1a00paTOPHBIX M MPAKTUYECKUX PaOOT B COOTBETCTBUHU C MPaBUJIAMH TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue NCTOUHNKOB XMMUYECKOH MH(OPMAIINH, TTONYYEHUE U AHAH3 €€, CO3aHHE
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTalNs;

5) ucnonvzosanue OCHOBHBIX MHTEIUIEKTYAIBHBIX ONEPALIMA: aHAIIN3A M CHHTE3a, CPABHEHHS U
CUCTeMaTH3alK, 00001EeHUS U KOHKPETU3ALNH, 6bli61eHUe TPUINHHO-CIIEICTBEHHBIX CBS3EH 1
nocmpoeHue JTIOTHYECKOT0 pacCyKIECHUS U YMO3aKI0UeHHs! (MHAYKTUBHOTO, I€TyKTUBHOTO U 110
AQHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O COJIEP KaHNUS;

6) ymenue cosznaror, IPUMEHATH ¥ IPEOOPA3OBBIBATH 3HAKK M CUMBOJIBI, MOJIEIIH U CXEMBI JLIS
pelieHus: yueOHbIX U TO3HABATENIbHBIX 33]1a4;

7) gopmuposanue v pazeumue >5K0JIOTUIECKOTO MBIIUIEHHS, YMEHHE IPMMEHSATE €0 B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMAIbHON MPaKTUKE U MPOPECCHOHATBHON OpUEHTAINH;
8) zenepuposanue vizeit u onpenenenye cpecTB, HEOOXOIUMBIX IS MX PEaTH3aLMH.

I, IIpeomemnvie pesynomameor:



BrinyckHuK Haydures:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT;

OTMCHIBATH CBOMCTBA TBEPIBIX, KUIKHUX, Fa3000pa3HBIX BEUIECTB, BHIACIAS UX

CYLIECTBEHHbIE IPU3HAKHY;

pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHH «aTOM», «MOJIEKYJIay,
«XUMHUYECKHI 2JIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY,

«BAJICHTHOCTbY, «XUMHUYECKas peaKLs», UCI0JIb3Ys 3HAKOBYIO CUCTEMY XUMUM;

pacKpbIBaTh CMbICI 3aKOHOB COXPAHEHMS MACChI BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-

MOJIEKYJIIPHOM TEOPUH;

pa3n4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OIIPEJIETIATh COCTAB BELIECTB 0 UX (popMmynam;

OIPEAEIIATh BaJIECHTHOCTh aTOMa JIEMEHTA B COEIMHEHUSX;

OIpeNeNATh THIl XMMUYECKUX peaKIHii;

Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHU XUMUYECKUX PEaKIHii;

BBISIBJISITH IPU3HAKU, CBUJIETEIBCTBYIOIINE O MPOTEKAaHUHM XUMHUECKON peaklMU MIpU

BBINOJIHEHUH XUMHUYECKOI'O OIIBITA;

COCTaBIIATH (POPMYITBI OWHAPHBIX COETUHEHHIA;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMA;

coOuro1aTh MpaBuiia 6€301MacHoN paboThl IPU MPOBEICHUH OIBITOB;

10JIb30BAThCS J1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIYUCIISATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'O 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;

BBIUHUCIIATh KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce

pEareHTOB WM NPOAYKTOB PEAKIINH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPOIa U

BOJIOPOJIa;

H0JIy4aTh, COOMpATh KMCIOPOA U BOJOPOL;

pacIio3HaBaTh ONBITHBIM MTyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOJAOPO;

PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;

PacKpbIBaTh CMBICI MOHATUN «TEIMI0BOM 3P PEKT peakinmn», «MOJSPHBIA 00BEMY;

XapakTepu3oBaTh (prU3nUecKre U XUMHUYECKUEe CBOMCTBA BOJIBI,

PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOP»;

BBIUHUCIIATH MACCOBYIO JI0JII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MacCOBOM 1OJIEN paCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COCAVMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEILLECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB

HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHM, COJIEH;

OIpeNeNATh IPUHAIEKHOCTD BEIIECTB K ONPEAEICHHOMY KJIacCy COCMHEHUN;

COCTaBJIATH (POPMYIIBI HEOPTAaHUYECKUX COEAMHEHHH N3YUYEHHBIX KJIACCOB;

IIPOBOAMTD OIBITHI, MOJTBEPKAAIOIINE XUMUYECKHE CBOMCTBA N3YUYEHHBIX KJIAaCCOB

HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U IIEJI0Yel M0 U3BMEHEHHUIO OKPACKHU



MHAUKATOPA;

XapaKTepu30BaTh B3aUMOCBS3b MEXIY KJacCaMH HEOPraHUYECKUX COeIMHEHU;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. . MenneneeBa;

OOBSICHATH (PU3NUECKUN CMBICT aTOMHOT'O (ITOPSAAKOBOI0) HOMEpa XMMHUYECKOTO AJIEMEHTA,

HOMEPOB I'PYIIIBI ¥ IIEproJa B nepuoanueckon cucreme . M. Menneneesa;

O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOSHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipezenax

MaJIbIX IEPUOJIOB U TJIABHBIX MOJTPYIIIL;

XapaKTepUu30BaTh XUMUYECKUE JIEMEHTHI (OT BOJIOPOAA 10 KaJIbLIKs) HA OCHOBE UX

MOJIOKEHUs B nepuoanueckoit cucreme Jl. M. MenneneeBa u 0cOOEHHOCTEH CTPOCHUSI UX

aTOMOB;

COCTaBJISITh CXEMbI CTPOCHUS aTOMOB TEepBbIX 20 3JIeMEHTOB EPUOANUECKON crucTeMsbl /.

N. Menpeneena;

PaCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY», «AJIEKTPOOTPHUIIATEIIHBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTH (DH3UYECKHUX CBOMCTB BEIIECTB OT TUIA KPUCTATTNICCKOM

peLIETKY;

OMPENIETATh BUJI XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCIMHECHUSIX;

M300paxaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU

XUMHUYECKHX CBS3EH;

PacKpbIBAaTh CMBICT MIOHATUH «HMOHY», «KKATHOH», «aHUOHY, «QJEKTPOIUTHIY,
«HEIJIEKTPOIUTHIY, <«AJICKTPOIUTUYECKAS AUCCOIUAIINS, KOKUCITUTENbY, «CTEIEHb

OKHCJICHUS», «BOCCTAHOBUTEIDY, OKUCICHUEY», KBOCCTAHOBIICHUEY;

OTPEIETIATh CTENEHb OKUCIICHUS aTOMa JIEMEHTA B COSMHEHUU;

PAaCKpBIBAaTh CMBICI TEOPUU IEKTPOIUTHUECKOMN TUCCOIUALINN;

COCTaBIISITh YPaBHEHUS DJIEKTPOIUTHYECKON AUCCOIMAIMH KUCIIOT, IIEI0Yei, COMNel;

O0BSACHATH CYIIHOCTh MPOIECCa ANEKTPOIUTUYECKON TUCCOLMAIIMU U pEeaKIUii HOHHOTO

oOMeHa;

COCTABJISITH TIOJIHBIE M COKPAIIEHHBIE HOHHBIC YPaBHEHUS Peakiiuii 0OMeHa;

OTIPEIEeTISATh BO3MOXKHOCTh TPOTEKAHUS PEAKIIN HOHHOTO OOMEHA;

MPUBOAUTH PEAKIUH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB;

ONpeeNsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTABJISITh YPABHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIny;

KIIaCCU(UIIUPOBATh XUMUYECKUE PEAKIIUU MO PA3IMYHBIM MIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIJIOB;

MIPOBOJIUTH OMBITHI IO MOJTYYEHUIO, COOUPAHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB

ra3000pa3HBIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIIEKUCIBINA a3 1 aMMHAK;

XapaKTepU30BaTh B3aUMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBaTh OPTAHMYECKHUE BEIIECTBA MO MX (opMysie: MeTaH, 3TaH, dTHJICH, METaHOJI, TAHOJI,

JIMIEPUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAs KUCIIOTA, OJICMHOBAs

KHCJIOTA, TJII0K034;

OIICHUBATH BIIUSHUE XUMUYECKOTO 3arps3HEHUST OKPYIKAIOIIEH CpeIbl Ha OpTaHNu3M

YeJI0BEKa;

rPaMOTHO 00pamaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HH;



®  OIpPEIENITh BO3MOXXHOCTh IPOTEKAHUS PEAKIIMI HEKOTOPBIX IIPEICTaBUTENIEH
OpPraHUYECKUX BEILIECTB C KUCIOPOJIOM, BOJIOPOIOM, METAINIAMH, OCHOBAHUSMH,
rajJloreHaMHu.

BBIHyCKHI/IK TOJIYYHUT BOSMOXKXHOCTb HAYYHUTHC:

®  BBIJBUIaTh U NIPOBEPSTH IKCIEPUMEHTAIBHO TMIIOTE3bl O XMMUYECKUX CBOMCTBAX BEILECTB
Ha OCHOBE MX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTHU BCTYIATh B XMMHUECKHUE PEAKIIUH, O
XapaxkTepe U NPOAYKTaX Pa3IudHbIX XMMUYECKUX PEaKIUil;

*  XapaKTepU30BaTh BEILECTBA [10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIUBAIOT
MNPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMH XapPaKTCPHUCTUKAMU BCUICCTBA,

®  COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHbIE HOHHBIEC YPABHEHUS 110 COKPALEHHBIM HOHHBIM
YpaBHEHUAM,

® IMPOrHO3UpPOBATH CIIOCOOHOCTD BCIICCTBA NPOABIIATH OKUCIIMTCIbHBIC TN
BOCCTAaHOBUTEJIbHbBIE CBOMCTBA C YYETOM CTEIEHEN OKUCIEHMSI 3JIEMEHTOB, BXOJAIIMNX B €TI0
COCTaB;

® COCTaBJIATb YPaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIUX ITOCTICAOBATCIIBHOCTH HpeBpaHICHI/Iﬁ
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

®  BBIIBMIATh U MPOBEPITH IKCIIEPUMEHTAIBHO TMIIOTE3BI O PE3YNIbTaTaX BO3ACUCTBUSA
pa3InYHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOHN peaKInu;

® HCII0JIBb30BaTh HpI/I06peTéHHLIe SHaHUA OJId SKOJOTHYECKU I'PAMOTHOT'O IOBCICHUS B
OKpy’Karolel cpene;

® HCII0JIb30BaTh HpI/I06peTéHHLIe KJIIFOYCBBIC KOMIICTCHIIMHA IIPH BBIITIOJIHCHHUU ITPOCKTOB U
y4eOHO-UCCIIEI0BATENIbCKUX 3a/1a4 10 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYeHHs U
pacro3HaBaHUsI BEILIECTB;

* 00BEKTMBHO OLICHMBATh MH(DOPMAIUIO O BEIECTBAX U XMMHUYECKUX Ipolleccax;

* KPUTHYECKH OTHOCHUTBCS K IICEBJOHAYYHON MH(OpMAaIK, He10OPOCOBECTHON peKiiamMe B
CpeJCTBaX MaccoBoM nHpopmanuy;

® 0CO3HaBaThb 3HAYEHUE TEOPETUUECKUX 3HAHUM 10 XUMHUU JJIS IPAKTUUECKOM 1E€ATENbHOCTH
YeJI0BEKa;
* CO3/al0T MOJIENIU U CXEMBI JUIs PELIeHUs] y4eOHBIX U TO3HABATENbHBIX 33Jay; TOHUMATh

HGO6XOZ[I/IMOCTI> CO6J'IIO}ICHI/I$I HpCI[HI/ICZlHI/II\/JI, npeanara€MbiX B MHCTPYKIUAX MO UCITOJIB30BAHUTIO
JIEKapCTB, CPENICTB OBITOBOM XUMHH U .






Conep:xanue yueOHOT0 npeamera
8 kaacc
BBenenue

[Ipeamer xumuu. MeToapl NMO3HAHHWS B XWMHH: HAOIOJCHHE, SKCIEPUMEHT, MoJAeTupoBaHUE. VICTOYHMKHM XUMHUYECKOW HH(OpMAIUH, €€
MOJTydeHUE, aHAIM3 U TMPEJCTaBICHUE €ro pe3yiabTaToB. [loHATHE O XMMHUYECKOM 3JIeMEHTe W (popMax €ro CymecTBOBaHUs: CBOOOIHBIX aToOMax,
MIPOCTHIX M CIIOKHBIX BerecTBax. [IpeBpamienus BeniectB. OTINYNe XUMHUECKUX PEeaKIUi OT (PU3MUECKUX SBJICHUIA. POJIb XMMHH B )KU3HU YETIOBEKA.

Kpatkue cBeneHus M3 UCTOPUU BO3HUKHOBEHUS U Pa3BUTHS XUMUU. POIIb OTEUECTBEHHBIX YUEHBIX B CTAHOBICHUN XUMHUYECKON HAYKU — PaOOTHI
M. B. JlomonocoBa, A. M. byrneposa, /[. 1. Menneneea. Xumuyeckass CUMBOJIMKA. 3HAKH XUMHUECKUX 3JIEMEHTOB M IIPOUCXO0KICHUE UX HA3BAHMM.
Xumnueckue (opmynbl. Muaekcel u kod@duiprentsl. OTHOCUTENbHAS aTOMHas W MOJIEKYJsipHas macchl. [IpoBereHune pacyeToB MaccOBOM J0iH
XUMHUYECKOTO AJIEMEHTa B BELIECTBE HA OCHOBE €r0 (hOPMYJIbI.

[lepuonnueckas cucrema xumudeckux anemeHToB Jl. M. MenneneeBa, ee cTpykTypa: Mayible U OOJBIIME MEPUOMBI, TPYMHIbl U MOATPYIIIIHI
(rmaBHas u moboyHast). [lepuoanueckas cuctema Kak CipaBOYHOE OCOOUE IS MOTYUYEHHUS CBECHUN 0 XUMUYECKUX dJIEeMEHTAaX.

JlaGoparopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPJIbIX KPUCTAIIIMYECKUX BEIIECTB U pacTBOpPOB. 2. CpaBHEHHUE CKOPOCTH MCHAPEHUS BObI,
0JIEKOJIOHA ¥ ATHJIOBOTO CIIUPTa C PUIBTPOBAIHLHON OyMaru.

IpakTuyeckne padorpl. 1.IlpaBuna TexXHUKH 0€30MAaCHOCTH TIpH paboTe B XUMHYECKOM KkaOuuerte. [Ipuembl oOparmieHus ¢ gabopaTopHbIM
000pyI0BaHHEM U HArpeBaTEeIbHBIMU MPUOOPAMHU.

Tema 1. ATOMbI XHMHYECKHX 3JIEMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAHHS XUMUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUHU aTOMOB. JloKa3aTeNbCcTBA CIONKHOCTH CTPOCHUS
atoMoB. OnbIThl Pesepdopna. [lnanerapuas monens aroma.

CocTaB aTOMHBIX Si7I€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAsl Macca. B3auMOCBs3b MOHATUI «ITPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS
aTOMHas Maccay.

N3meneHue grcna MpOTOHOB B sIpe aToMa — 00pa30BaHNE HOBBIX XUMHUYECKHX AJIEMEHTOB.
N3menenne vrciia HEUTPOHOB B sAZIpe aToMa — oOpa3oBaHue U30TONOB. COBPEMEHHOE OTpEIeTICHNE TTOHATHS «XUMUYECKUMA deMeHT». M30Tombl Kak

Pa3HOBUAHOCTH aTOMOM OJHOT'O XMMHUYCCKOT'O 3JICMCHTA.



OnekTpoHbl. CTpOEHHUE AJIEKTPOHHBIX YPOBHEW aTOMOB XMMHYECKUX AJIEMEHTOB MaJbiX MepuojoB. [IoHSATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

[lepuonnueckas cucrtema xumudeckux anemeHToB J[. . MeHneneeBa u crpoeHue aTOMOB — (DPM3HUYECKUI CMBICI MOPSAIKOBOTO HOMEpa

3JIeMEHTa, HOMEepa TPyIIIbl, HOMEpa Nepuoja.
H3meHeHne yuciia 3JeKTPOHOB Ha BHEITHEM JJICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO JIEMEHTa — 00pa30BaHUE MOJOKHUTEIbHBIX U OTPUIIATEITHHBIX
noHOB. MoHBI, 00pa30BaHHBIC aTOMaMU METAJUIOB U HEMETAUIOB. [I[pUYMHBI N3MEHEHUSI METAJUIMYECKUX U HEMETAJUTMUECKUX CBOWCTB B MIEPUOAAX U
rpynmnax. OOpasoBanue OuHapHbIX coefauHeHui. [lonartue 06 wmonHOW cBsi3u. Cxembl 00pa3oBaHWsT MOHHOM CBs3M. B3amMopeicTBHEe aTOMOB
AJIEMEHTOB — HEMETAIJIOB MEXy co00il — oOpa3oBaHUE ABYXAaTOMHBIX MOJIEKYJN MPOCTHIX BellecTB. KoBalieHTHas HEMmoysipHas XMMHUYECKas CBS3b.
DJNEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumopelicTBue aTOMOB HEMETAUIOB MEXAY c000H — oOpa3oBaHWe OWHAPHBIX COCAMHECHUH HEMETAIUIOB. ODJIEKTPOOTPUIIATEIIHBHOCTD.
KoBanentnas mossipHas cBsi3b. [[OHATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB 00pPa30BBIBATh KOBAJICHTHBIC XUMHUECKHEe cBsi3u. CocTaBieHue (Gpopmy
OMHAPHBIX COESIMHEHMI 10 BaJIeHTHOCTU. Haxoxk/ieHue BaJleHTHOCTH 10 (popmyrie OUHAPHOTO COSIMHEHHUS.

B3aumoneiicTBue aTOMOB METAIIOB MEXy COO0H - 00pa3oBaHNe METAITMYECKUX KPUCTAIUIOB. [ToHsSTHE 0 MeTanInYecKoii CBSI3U.

JdemoncTpauuu. Mojenu aToMOB XUMUYECKUX 3JIeMeHTOB. [lepuoanueckas cucrema xumuueckux sinemeHToB JI. Y. MenneneeBa (pa3indHbie
(bopMbI).

JlaGopaTopHsblie onbIThI. 3. MoenupoBaHue MpUHIUIIA ACWCTBUS CKAaHUPYIOIIET0 MUKpockona. 4. Mi3rotoBieHune Mozeneit MoieKyn OMHaAPHBIX
coeauHeHui. 5. U3roToBiieHrE MOAENH, WILTFOCTPUPYIOLIEN CBOMCTBA METAIUIMYECKON CBSI3H.

KonTtpouabHnas pa6ora Nel 1o reme «ATOMBI XUMHUYECKHUX JIEMEHTOB.

Tema 2. IIpocTsie BemecTBa
[TonoxeHne MeTaIoB M1 HEMETAJUIOB B IIEPUOIUYECKON cUcTeMe XUMUUecKHuX 1eMeHToB J[. V. MenneneeBa. Baxneliume nmpocTelie BEECTBA —
MeTaJlIbl (3Kene30, aTFOMUHUHN, KalIbIMi, MarHUi, HATpuH, kanuii). O0Oume Gpusndeckre CBONCTBA METAJLIOB.
Baxneiimue npocrtele BelecTBa — HEMETaLIbl, 0Opa30BaHHbIE aTOMaMHU KHCIIOpOJa, BOJOpO/a, a30Ta, cephl, pocdopa, yraepoaa. Momekybl

MMPOCTHIX BCIICCTB-HCMCTAJIJIOB — BOAOPOJa, KUCIOPOda, a30Ta, I'aJIOTCHOB. OTtHOCHUTEIbLHAS MOJICKYJIApHAas Macca.



Amnotponusi. AIoTpornHbie MOAU(UKAIUN KUCIopoaa, Gochopa u omoBa. Meramndeckue ¥ HEMETAUNTHISCKUE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTENBHOCTD 3TOTO MOHSTHSI.

Yucno Aoranpo. KonudectBo BemectBa. Moib. Mossipaas Mmacca. MosisipHbIf 00BEM Ta3000pa3HbIX BemecTB. KpaTHbIe eMHUIIBI H3MEPEHUS
KOJIMYECTBA BEIleCTBA — MUJUIUMOJIb M KHJIOMOJIb, MUJUIUMOJISIPHAS. U KHJIOMOJISIPHAs MacChl BEIIECTBA, MIJUTUMOJISIPHBINA U KUJIOMOJISIPHBIM 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ uCIONb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa», «MOJISIPHBIN 00bEMOB T'a30BY, «IHCIO ABOTAIPOY.
JdemoncTpanuu. Hekotopblie MeTaIbl 1 HEMETAJIBI KOJIMUYECTBOM BelllecTBa 1 MOJIb.

JlaGopaTropHbie onbIThI. 6. O3HAKOMJICHHE C KOJUIEKIIUEH MeTauioB. 7. O3HaKOMJIEHHE C KOJUICKIIME HEMETAJIOB.

Tema 3. CoennHeHnsi XMMHUYECKHX JIEMEHTOB

Crenenb okucienns. CpaBHEHHE CTETICHU OKHCIICHUS U BaJCHTHOCTH. OnpeiesieHNe CTEIICHN OKUCIICHHSI JIEMEHTOB B OMHAPHBIX COCTUHCHHUSIX.
Cocranenue ¢hopMys OMHAPHBIX COSTUHEHH, 00T cTOCO0 MX HA3BaHUM.

bunapHbie coeTuHEHUsI METAJUIOB U HEMETAIUIOB: OKCUIBI, XJIOPUIbL, Cynbhuasl U nmp. CoctaBneHue ux GopMmyiL.

buHapHBIE COCTUHEHUS HEMETAJUIOB: OKCHIBI, JICTYYHE BOJOPOJHBIC COSAMHECHHS, UX COCTaB W Ha3BaHWs. [IpejcTaBUTENM OKCHJIIOB: BOJA,
VTJICKUCIBIN Ta3 M HeraméHast U3BecThb. [IpecTaBuTeNn JIeTy9InX BOJIOPOJTHBIX COSAMHEHUIN: XJIOPOBOIOPOI U aMMHAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHHA. PacTBopuMocTh OCHOBaHWW B Boje. Tabmuua pactBopumocTH. [IpencraBurtenu mienoudeil: THIPOKCHI
HaTpus, Kanus U Kanblusd. [lonstre 06 nHANKATOpPaX U KaYeCTBEHHBIX PEAKIUIX.

Kwucnortsl, ux coctaB u HazBanus. Kiaccudukanus kuciot. [IpeacraButenu KUciaoT: cepHas, coysiHas U a3oTHas. [loHsTHE 0 1mIKaie KUCIOTHOCTH
(wkana pH). I3meHeHne okpacku MHAUKATOPOB B KMUCIOTHOM cpejie.

Conu kak mPOU3BOJHBIC KUCIOT U OCHOBaHU, UX COCTaB W Ha3BaHUsA. PacTBopuMocCTh coseid B Boje. lIpencTaButenu comneit: XJIopua HATpus,
KkapOoHat u GocdaT KaabIHsl.

AMop(dHBIE U KPUCTATUNINYECKUE BEIIECTBA.

MeXMOJIeKYIIpHBbIe B3aMMOJCHCTBHS. THITBI KPUCTALTUYCCKUX PEIMIETOK: MOHHAS, aTOMHAs, MOJICKYJSIpHAs W METaJTH4ecKas. 3aBUCUMOCTh

CBOICTB BEIIECTB OT TUIIOB KpUCTATNIMYCCKUX PCUICTOK.



Uuctele BemecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBOMCTBA YMCTHIX BEHIECTB U cMeceil. Ix coctaB. MaccoBas
1 00bEMHAs TOJTM KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHbIE C MCTIOJIb30BAHIUEM OHATHUS «I0JISD».
Jemoncrpanuu. O6pa3ipl OKCUJOB, KUCIOT, OCHOBaHUN U coyiell. MoJienn KpUCTaIIMYECKUX PELIeTOK XJIOpHIa HaTpus, aaMasza, OKCHJIa YIrieposaa
(IV). KucinoTHo-11es1049HbIe HHANKATOPHI, U3MEHEHUE UX OKPACKH B pa3iiyHbIX cpenax. [llkama pH.
JlabopaTopHbie onbIThl. 8. O3HaKOMJIEHHE € KOJUIEKIMEH OKCUAOB. 9. O3HakomiieHue co cBoiictBamu amMmuaka. 10. KayecTBeHHasi peakuus Ha
yraekucnbid ra3. 11. Onpenenenune pH pacTBOpoB KHUCHOTHI, Imienoun u BoAwl. 12. Ompenenenune pH numMoHHOro M si0J0YHOTO COKOB Ha cpese
w10408B.13. O3HakomiieHHe ¢ Kojuleknue cosieil. 14. O3HakoMileHHE € KOJUIEKIIMEM BEUIECTB C PAa3HbIM THUIIOM KPUCTAJUIMUECKHUX peleTok. 15.
O3HakomJIeHHE ¢ 00pa3LOM TOPHOI OPOIBI.

KonTpoabsnasi padora Ne2 o teme «CoeIMHEHUS] XUMUYECKUX 2JIEMEHTOB.

Tema 4. I/I3MeHeHI/Iﬂ, MPpOoUCXOaAlIHUEe ¢ BeeCTBaMM

ITonsarue 5[BJ'I€HI/II>1, CBA3aHHBIX C USMCHCHUAMU, IPOUCXOAAIIUMHU C BEIICCTBOM.
HBJ’IGHH?I, CBA3AaHHBIC C UBMCHCHHUEM KPUCTAJITIMYCCKOTI0 CTPOCHUS BCIICCTBA ITPHU ITOCTOAHHOM €T0 COCTaBe, - (1)I/ISI/I‘~ICCKI/I€ seienns. Ousndeckue

SABJICHUS B XUMUU: JUCTUIIIIIUSA, KPUCTAJUIN3AllUA, BBIIIAPUBAHUC U BO3I'OHKA BCIICCTB, q)HJIBTPOBaHI/Ie u LIeHTpI/ICI)YFI/IpOBaHI/Ie.

SIBneHus, cBsi3aHHBIE C MU3MEHEHHUEM COCTaBa BEIIECTBA, - XMMUYECKHE peakuuu. [Ipu3Haku M ycioBHsA NPOTEKAHWS XMUMHYECKUX DPEAKIIUN.
Beinenenue TernoTsl ¥ cBeTa — peakiuy ropeHus. IlonsaTre 00 3K30- U 3HIOTEPMUYECKUX PEAKIIHSIX.

3aKOH COXpaHEHMs MacChl BEIIEeCTB. XMMUYECKHE ypaBHEHUs. 3HaueHHe MHIEKCOB U Kod(pduuueHToB. CocTaBieHne ypaBHEHUNH XUMUYECKUX
peaKkuuid.

Pacuérbl mo xumuueckuMm ypaBHeHMsIM. PemeHue 3a7ay Ha HAXOXKJIEHUE KOJMYECTBA BEIECTBA, MAcChl WK 00beMa MPOAYKTa PEaKIUH IO
KOJINYECTBY, Macce WJIM 0O0bEeMYy HCXOIHOTO BeliecTBa. PacueTsl ¢ MCMONb30BAaHMEM IOHATHUS «JI0JIs», KOT/Ia MCXOJHOE BEIECTBO JIAHO B BUJE
pacTBopa ¢ 3aJaHHOM MAacCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA WIIA COACPIKUT OIPEIEICHHYIO JOJII0 IPUMECEH.

Peaknnn pasnoxenus. Ilonsatue o ckopoctn xumuueckux peakuui. Kartammzatopsl. @epmentsl. Peaknnm coennHenus. Karanmntnueckue n

HeKatajnuThuueckue peaknuu. O6patuMble U HeoOpaTuMble peakuuu. Peakuuu 3ameneHUs. DJIEKTPOXUMUYECKUN psAJl HANpsHKEHUH METaluioB, €ro



WCIIO0JIb30BaHUE JJISI TPOTHO3UPOBAHUSL BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEXTYy METAJZIaMU U KUCIIOTaMH, PEaKlUid BEITECHEHUS! OJJHUX METAJIJIOB
U3 PaCTBOPOB X COJICH IPYrHMH MeTauiaMu. Peakiinu oOMeHa, HedTpanu3auu. Y CIIOBUS MPOTEKaHMsI peakinii oOMeHa B pacTBOpPax /10 KOHIIA.
JemoncTpauuu. [Tpumeps! GU3NIECKUX M XUMHYECKHUX SBICHHUM.

JlabopaTopHble onbIThl. 16.IIpokannBanue Meau B IulaMeHu cIUpTOBKU. 1 7. 3amenienne Meau B pactBope xiopuaa meau (11) sxkemesom.

IpakTuyeckune padorsl. 2. [Ipusnaku xumMuueckux peakuuid. 3. [IpurorosieHre pacTBopa caxapa M pacyeT ero MacCoBOM JI0JIM B pacTBOpE.

KonTpoabHnas padora Ne3 o teme «M3MeHEeHUs, MPOUCXOAIINE C BEIIIECTBAMM.

Tema 5. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€EKTPOJIUTOB

PactBopenue kak ¢usmnko-xumuueckuil npouecc. I[lonstue o ruaparax um kpucramuioruaparax. PacrBopumocts. KpuBble pacTBOpuMOCTH Kak
MOJ€JIb 3aBUCUMOCTH PacTBOPUMOCTH TBEPHBIX BEIIECTB OT TeMIlepaTypbl. HachlllleHHbIE, IEPECHIIEHHbBIE U HEHACBIILIEHHBIE PACTBOPBL. 3HAYEHUE
pacTBOPOB ISl IPUPOBI U CENBCKOTO XO35KUCTBA.

[TonsaTue 00 PMEKTPONIUTUUECKON TUCCOIUALINN. DIEKTPOIUTHI U HEIJEKTPOJIUTHI. MeXaHU3M JAUCCOLUAINH AJIEKTPOIUTOB C PA3IUYHBIM TUIIOM
XUMHUYECKOH CBsA3U. CTENeHb dIEKTPOIUTUUECKON Juccorraiuu. CUIbHbIE U c1a0blie SJIEKTPOIUTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOTUTHUECKON aucconuanuu. FloHHbIE ypaBHEHHS peakiuid. Y CIIOBUSI TPOTEKAHUS Peakiuii oOMeHa MKy
3JIEKTPOJIUTAMHU 10 KOHIIA.

Knaccudukaims HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux knaccudukarus. Juccomuarust KUCIOT U MX CBOMCTBA. MOJIEKyISIpHBIE M MOHHBIE YpaBHEHUS peakiuii. BzanmoaelcTBre KUcior ¢
MeTaJUIaMH. JEKTPOXUMHUUECKUI psii HANpsHKEHUM MeTalioB. B3aummonelcTBHE KHUCIOT C OKCHAAMH MeTauioB. B3amMopeilcTBHE KHCIOT C
OCHOBaHUSIMH, ¢ coyisiMU. Mcrionp3oBaHue TaOIUIIBI pACTBOPUMOCTH ISl XapaKTEPUCTUKUA XUMHUECKUX CBOWCTB KHUCTIOT.

OcHoBanusl, ux kinaccuukamnus. Juccorumaius OCHOBaHUM M WX CBOWCTBA. B3ammoselcTBHE ¢ KUCIOTaMU, KUCIOTHBIMUA OKCHJJIAMH, COJISIMH.
Paznoxenre HepacTBOPUMBIX OCHOBAHU.

Conu, ux pucconuanus. CBoMCTBa CONeil: B3aMMOIEHCTBHE C METAJUIAMU, KUCIOTAMH, COISIMHU.

O06o0611eHne cBeieHni 00 OKCHIaX, UX KIacCU(pUKAIIMHN U CBOHCTBAX.



I'eneTnueckue pAaAbI METAJIJIOB 1 HCMCTAJLJIIOB. I'enerudeckast cBsI3b MCKAY KilaCCaMU HCOPraHUYCCKUX BCIICCTB.

OKHCITUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

OnpeneneHue CTETICHEH OKUCIICHUS ISl 3JEMEHTOB, O0pa3yIOIIMX BEHIECTBAa Pa3HBIX KIaccOB. Peaklmu MOHHOTO OOMEHa W OKHCIHMTENBHO-
BOCCTAHOBUTEJIbHBIC peakinu. OKHCIUTEh U BOCCTAHOBUTEIh, OKUCIICHUE H BOCCTAHOBJICHHE.

Cocrasnenue ypasHenuit OBP meTo10M 351€eKTpOHHOTO OanaHca.

CaoiicTBa MMPOCTHIX BCIICCTB — MCTAJJIOB U HEMCTAJIJIOB, KUCJIOT U COJICi1 B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHEIX peaKuHﬁ.

Jdemoncrpauuu. VcnbpiTanue BEMIECTB U UX PAaCTBOPOB Ha 3JIEKTPOINPOBOJHOCTh. B3auMoOIeiCTBHE IIMHKA C CEPOMl, COJITHON KUCIOTOM, XJIOPUIOM
Menu. ['opeHue Maruusi.

JlabopaTopubie onbIThl. 18. B3aumoseiicTBue pacTBopoB xJiopuja HaTpus W HuTpara cepedpa. 19. IlonyueHue HepacTBOpUMOro rujpokcuia u
B3auMojielicTBue ero c¢ kuciaoramu. 20. B3ammopelicTBHEe KHCIOT ¢ OcHOBaHuUAIMH. 21. B3ammopeclcTBHE KHCIOT C OKCHUIAAMHM METAJUIOB. 22.
Bs3auMogeiicTBue KHUCIOT ¢ MeTaiaMu. 23. B3auMoaeiicTBue KUCIOT ¢ coiisiMUA. 24. B3anMoaelicTBue mieIodye ¢ KuciaotamMu. 25. B3auMmonelicTeue
nieyIouell ¢ OKCUAAMM HeMeTauioB. 26. B3aumopneiictBue menoded c¢ comsamu. 27. IlosydeHne W CBOHCTBA HEPAaCTBOPUMBIX OCHOBaHMM. 28.
BsaumMmozeiicTBrie OCHOBHBIX OKCHIOB C KHCIOTaMu. 29. B3anmoelicTBe OCHOBHBIX OKCHIOB ¢ BOIO#. 30. B3auMoaeiicTBHE KUCIOTHBIX OKCHIOB CO
mestouamu. 31. B3anmopaelicTBue KMCIOTHBIX OKCHIOB ¢ BOoH. 32. B3auMojeicTBue colielt ¢ kuciaoramu. 33. B3aumMoelicTBHE COJIEH CO IICI0YaMHU.
34. B3aumozeiictBue cotieli ¢ consaMmu. 35. B3aumoaenicTBre pacTBOPOB COJIEH C METAJIJIaMHU.

IIpakTHyeckne padoThl. 4. Penienne s3kciepuMeHTaNbHBIX 33]1a4.

Kourpoabsnas padora Ned o reme «PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB JIEKTPOTUTOBY.

9 kJi1acc
Beeaenne. O0mas xapakTepuCTHKA XUMHUYECKHX 3J1eMEHTOB U XUMU4YecKuX peakunid. Ilepuoanyecknii 3axon u Ilepuoanyeckasn
cucreMa xuMu4eckux 3jgeMeHToB .. MenaeneeBa
XapaKTepI/ICTI/IKa XHUMHWYECCKOI'O 3JIEMCHTA I1O €0 INOJOXKCHUIO B HCpHO,I[H‘ICCKOfI CUCTEMEC XUMHNUYCCKUX DJICMCHTOB I[.I/I.MCH,I[CJICCBH.. CBoiicTBa
OKCHI0B, KUCJIOT, OCHOBaHUI U COJIEH B CBETE TCOpHUU 3JICKTpOJII/ITI/IquKOI71 AuCcorau U MpouecCoOB OKUCICHUA-BOCCTAHOBIICHUA.

[TonsiTe 0 mepexoaHbBIX dNIeMeHTax. AMPOTEPHOCTD. [ eHETHUECKUH Psil IEPEXO0THOTO JIEMEHTA.



Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XumMudeckux 3ieMeHToB JI.11.Menneneesa.

XuMHu4ecKass OpraHu3anys )KMBOW U HEXUBOM NPUPOAbl. XUMUYECKUN COCTAB sAPA, MAHTUU U 3€MHOM KOpPbl. XMMUYECKUE DJIEMEHTHI B KIETKAX
’KUBBIX OPraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.

OO6oOmenue cBefaeHUH O XUMHUYECKHX peakuusx. Knaccupukanus XMMHUYECKHMX peakUuil MO pa3iM4HbIM INPU3HAKaM: «UHCIO M COCTaB
pearupyromux M 00pa3yloIIuXcs BEIIECTBY», «TEIIOBOH 3(dexr», «HampaBleHHE», «M3MEHEHHE CTENCHH OKHCICHHS JJIEMEHTOBY», «(hazay,

«UCIIOJIB30BAHUC KATAJIU3ATOPA».

[TonsiTHe 0 CKOPOCTH XUMUYECKOUW peakiuu. DaKkTophl, BIUSIONIME HA CKOPOCTh XUMUYecKuX peakiuil. Karanuzaropsl u katanu3. UHrHOUTOPEIL.
AHTHOKCU/IAHTBI.

Hemoncrpanun. Pazmmunasie ¢opmer Tadmuier J[. M. MenaeneeBa. Mojgenu aroMoB 3JieMeHTOB 1-3-ro mepromoB. Mojenb CTpOCHHS 36MHOTO
miapa. 3aBUCUMOCTb CKOPOCTH XMMMYECKOH peakluu OT MPHUPOJbl pearupyrolliyx BEIIEeCTB, KOHIEHTPALMU BEIIECTB, IUIOIIAIU CONPUKOCHOBEHUS
(«xkumnsmmi cioity), TeMieparypsl. | OMOreHHBIN 1 reTeporeHHbli kaTanu3bl. DepMeHTaTuBHBIN KaTanus. MHruduposanue.

JlabopaTopubiii onbIT. 1.IlosydeHne ruppokcuaa LMHKA M UCCIENOBAHME €ro CBOWCTB. 2. MopenupoBanue noctpoeHus llepnoanueckoit
cucteMbl xumuueckux siaemeHtoB JI. . Menneneesa. 3. 3amenienue xene3om meau B pactBope cyinbdarta meau (). 4. 3aBucuMocTh CKOpocTH
XUMHUYECKON pPEaKIUu OT MPUPOAbl PEarupyrolluxX BEIIECTB Ha MpPUMEpPE B3aUMOJEHCTBUS KHUCIOT C MeTajlaMu. 5. . 3aBUCUMOCTb CKOPOCTHU
XMMHYECKON PEAKIUM OT KOHILIEHTpPAllMM BEIIECTBHA IPUMEPE B3aUMOJEHCTBHA LMHKA C COJIIHOM KHCJIOTOM pa3IM4HONM KOHLEHTpauuu. 6.
3aBUCUMOCTb CKOPOCTH XMMHMYECKON pEaKklIMH OT IUIOUIAJN CONPUKOCHOBEHHS PEArMPYIOLIMX BEIIECTB. 7. MOIEIMPOBAHUE «KHIIALIETO CIOS». 8.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu OT TEMIIEpaTyphl pearupyrolux BELECTB Ha MpuMepe B3auMoaencTusa okcuna meau (1) ¢ pactsopom
CEpPHOU KHUCIIOTHI Pa3IM4HON Temmeparypsl. 9. Paznoxkenne mepokcuaa Boaopoaa ¢ momoinsio okcuaa mapranna (1V) u xaranaser. 10. O6HapyxeHue
KaTasia3bl B HEKOTOPHIX MHUILIEBBIX MpoaykTax. 1 1. UHrubupoBanue B3auMoaeCTBHS KUCIOT C METaJUIAMU YPOTPOIIMHOM.

KonTtpouabnas pa6ora Nel.

Tema 1. MeTaLibl
[Tonmoxenne MeraimoB B Ilepuoanueckoit cucreMe xumuueckux aemeHToB [[.M.MenneneeBa. Meramnyeckass KpuCTaUIMYecKass pelIeTKa U

MeTaJuIndecKas XuMudeckast cBsa3b. Ooume pusnueckue cBoiictBa MeTauioB. CriiaBbl, HX CBOWCTBA U 3HaYeHHE. XUMUYECKUE CBOICTBA METAJUIOB KaK



BOCCTAHOBUTEJICH, a TAK)KE B CBETE MX MOJOKEHUS B AJICKTPOXHUMHUECKOM PSAY HANPSOKEHUH MeTaiioB. Metamisl B npupoje. CriocoObl MoTydeHUs
MeTtaiioB. Kopposus MeTaiioB u crmocoObl 00pBObI C HEH.

O0mas xapakTepuCcTHKA IIEJOYHBIX MeTaioB. Meramuibsl B npupozae. O0mue crmocodsl nx moiydeHus. Ctpoenue aromoB. lllemounsie
METaJIJIbl — MPOCTHIE BEIIECTBA, UX (PU3UYECKUE M XMMUYECKHE CBOMCTBA. BakHelne coelMHEHUs HIENIOUYHBIX METAJIJIOB — OKCUIbBI, TUAPOKCUIIBI U
COJH (XJIOPHIBI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX CBONCTBA M IPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuitaeie ynoOpeHus.

O0mas xapakTepuCTHKA 3J1€MEHTOB IVIABHOW MOArpynmnbl BTOpPoil rpymnnbl. Ctpoenue atomoB. lllenounozemenbHbie MeTauibl — MPOCTHIE
BelecTBa, WX (PU3UYECKHE W XMMHYECKHE CBOWCTBA. BakHeilmme cCOeTUHEHHS IMIEIOYHO3EMEIbHBIX METAJUIOB — OKCHUIBI, THIPOKCHIBI U COJHU
(x7opuabl, kKapOOHATHI, CyNnb(aThl, HUTPATHI, PochaTel), UX CBONCTBA U IPUMEHEHHUE B HAPOJHOM XO3SIICTBE.

Amomunuii. CTpoeHue atoma, pU3NYECKUE U XUMUYECKUE CBOMCTBA MpOCTOro BemecTBa. COeqUHEHUs alIOMHHUS — OKCUJ U TUIPOKCHUI, UX
amgoTtepHblii Xapaktep. Baxkneiimue conu antomMunus. [IpumeHeHre aTtoMUHUS U €ro0 COeIMHEHUH.

Kene3zo. CtpoeHne aToma, (HU3HUECKHE U XUMHUYECKHE CBOMCTBA MMPOCTOTO BeliecTBa. [ eHeTUYECKUE PSIJIbI Fe?* u Fe*. Baxueiiume conu xenesa.
3HaYeHME JKEJIe3a U €ro COSUHEHUMN.

Jemoncrpanun. OOpasiibl METOYHBIX U MIEIOYHO3EMETbHBIX MeTalIoB. OOpa3ilsl crijiaBoB. B3anMoeiicTBie HATPUS, IUTUS U KAJIBLIUS C BOJOM.
[Monyuenue ruapokcuaos xkenesa (1) u (111).

JladoparopHublie onbIThl. 12.03HakoMIIeHHE ¢ pyAamu xkene3a. 13. BzaumoaeiicTBue MeTauioB C pacCTBOpaMU KUCTOT U cosieid. 14. OkpamnBanue
IJIJAMEHU COJISIMU LIENOYHBIX MeTaiuioB. 15. B3aumopelicteue kanbuus ¢ Bogou. 16. Ilomydyenne ruapokcnia Kaablus U UCCIEIOBAHUE €r0 CBOMCTB.
17.I1lonyyenue rufpoKcuaa allOMUHUS U €r0 B3aUMOJEICTBUE C pacCTBOpaMH KHUCIOT U mienodeil. 18. B3aumonelicTeue xenes3a ¢ COMAHON KUCIOTOM.
19. Ilonyuyenue ruapokcuaos xenesa (II) u (III) u uzyuenue ero cBONCTB.

IIpakTuyeckue padorsll. Pemenne sxcnepuMeHTalbHBIX 33/1a4 Ha pacrio3HaBaHue. 2. [lomyuenue coequHeHU MeTaIoB.

KonTtpoabsnas pa6ora Ne2.

Tema 2. HemeTaJiibl
OO6mrast XapakTepUCTHKAa HEMETAJUIOB: ToyIokeHue B lleproanyeckoit cucteme, 0COOCHHOCTH CTPOEHHUS aTOMOB, AJIEKTPOOTpHUIIaTeNbHOCTH (D0)
KaKk Mepa «HeMeTalmu4HocTH», psaa 0. Kpucramnmdeckoe CTpoeHHE HEMETATIOB — MPOCTBHIX BemlecTB. Aiorpomnus. Pusnueckue CBONCTBA

HeMeTauIoB. OTHOCUTEIBHOCTE NOHSATHI METAII», «HEMCETAILII).



Bonopon. Ilonoxenue B Ilepmoanueckoit cucreme. CTpoeHwe aromMa M MOJIEKYJbl. DU3MYECKME M XUMUYECKHE CBOMCTBAa BOAOPOJA, €ro
MOJIy4eHUE U IPUMEHEHUE.

Bona. Crpoenue monekynbl. BomopomHas xumudeckass CBsi3b. DU3MUECKHE CBOWCTBA BOJBL. AHOMAaJIMHM CBOMCTB BOABL. [uapoduibHble U
ruapooOHBIC BeIecTBA. XHMMHYECKHE CBOWCTBa BOABL. KpyroBopoT Boabl B mpupojae. BomoouwcTtka. Aspainus Boabl. bbITOBBIE (DHIBTPHI.
MunepanbHbie BOJIbI. JJUCTUIUIMPOBAaHHAS BOIA, €€ TOJYYCHHE U PUMEHEHHE.

OO0mas xapakTepucTHKA rajoreHoB. Ctpoenue atomoB. [IpocTeie BemecTBa, ux (pU3MUECKHE M XUMHUECKHEe cBOKWCTBA. OCHOBHBIC COCAMHCHHUS

rajJloreHoB, UX CBOMCTBA.

Kpatkue cBeaenus o xiope, Opome, prope u ioxe. [IpuMmeHeHre raioreHoB U UX COSAMHEHUI B HAPOJHOM XO3sIICTBeE.

Cepa. Ctpoenne aroma. Amorponus. CpoiicTBa u npumenenue pomoOuyeckon cepol. Okcunbl cepol (IV) u (VI), ux nonyuenue. CBoiicTBa u
npumenenue. CepoBoOpoIHAs U CEpHUCTAst KUCIOThI. CepHas KUCIIOTa U €€ COJIU, UX puMeHeHue. [Ipon3BoicTBO CEpHOM KUCIIOTHI.

A3ot. CTpoeHue aToMa U MOJIEKYJIbI, CBOIMCTBA MPOCTOTO BelleCTBA. AMMHAK, CTpPOEHHE, CBOWCTBA, oiyuyeHue u npumenenue. Okcunsl azora (1)
u (IV). AzotHas kuciora, ee CBOWCTBa U mMpuMeHeHHe. Hutparsl U HUTPUTHI, MpobIeMa MX COAEPKAaHUS B CEIbCKOXO3WCTBEHHOM MPOMYKIUH.
A30THBIE y100OpeHus.

®ocdop. Ctpoenue aroma, aJuIoTPONHsi, CBOKMCTBa O6eoro u kKpacHoro ¢gocdopa, ux npumenenue. Oxcun gocdopa, oprodochopHas kucnora,
docdatel. DochopHbie ynoOpeHus.

Yraepoa. Ctpoenue atoma, autotponus. OKCHUIIBI YTIIepoJa, UX CBOWMCTBAa M MpuMeHeHue. KapOoHaThl: KalblUT, COMa, MOTAIl, UX 3HAYCHHE B
MIPUPOJIE U )KU3HU YEIOBEKA.

Kpemnuii. CtpoeHne atoMa, KpUCTAIUTMIECKUH KPEMHHM, ero cBoicTBa U mpuMmeHeHue. Okcun kpemuus (IV), ero mpupoHbie pa3sHOBUIHOCTH.
Cunukatel. CUTUKaTHAS TPOMBIIIICHHOCTb.

JemoncTpanun. OOpasiipl raJoreHOB — MPOCTHIX BEIIeCTB. B3anMoaeiicTBre TaloreHOB ¢ HATpUEM, ¢ AIIOMUHHEM. BhITeCHeHHe XJTopoM Opoma
WM MoJa U3 pacTBOPOB coJieil. B3ammojeicTBHE cepbl ¢ METAUIAaMM M KUCIOPOJIOM. B3anMoieiicTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C
Menapto. Ilornomenne yriem pacTBOPEHHBIX BelIeCTB WM razoB. OOpasubl cyiab(haToB, HUTPATOB, KapOOHATOB, (ocdaToB, CTEKNIa, KEpaMUKH,

OCMCHTA.



JlabopaTopusbie onbiThl. 20. [Tonyuenue u pacrnozHaBanue Bogopoja. 21. MccnenoBanue MoBEpXHOCTHOTO HAaTsDKEHUS BOJAbl. 22. PacTBopeHue
nepMaHraHaTa Kajus WiIH MEJIHOTO Kyropoca B Bojie. 23. ['mapararus 6e3BoaHoro cyiabdara meau (I1).
24. 3roToBjIeHUE TUIICOBOTO OTHEeYaTKa. 25. O3HaKOMIJICHHE C KOJUICKIIUEH OBITOBBIX (DHUIIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM MHUHEPAIbHOM BOJIbI. 27.KauecTBeHHas! peakiys Ha rajloreHuI-uoHsbl. 28. [lonydeHue u pacro3HaBaHue Kuciopoaa. 29.
I'openne cepsl. 30. CBoiicTBa pa3daBiieHHOU cepHOi KucnoThl. 31. 3ydyenue cBoiicTB ammuaka.32. Pacrio3naBanue cojieit aMMOHMUS.
33. CpoticTBa pa30aBICHHON a30THOW KUCIOTHL.34. B3aumoeiicTBuE KOHIIGHTPUPOBAHHOW a30THOW KUCIOTHI ¢ Meabio. 35. ['operne docdopa. 36.
PacnioznaBanue ¢ocdaros. 37. 'openne yris.
38. IlomyueHue yrojibHON KUCIIOThI U U3yYEHHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B THIPOKAPOOHATHI.
40. Paznoxenue rugpokapOoHaTa HaTpHsl.
41. IlomyyeHne KpeMHUEBOM KUCIOThI U U3YUYEHUE €€ CBONCTB.

IIpakTnueckune padotbl.3[lonyuenue, cobupanue U pacrno3HaBaHue razoB. 4. PemieHue skcnepuMeHTaNbHBIX 3amad mo teme «lloarpymma
rajloreHoB». 5. Penienne skcrepuMeHTaNbHBIX 3a1a4 1o Teme «lloarpynna kuciopona.

KonTposbnas paGora Ne3.

Tema 3. O6001meHne 3HAHUI IO XUMHUH 32 KYPC OCHOBHOM IIKO0JIbI. [I0Ar0TOBKA K rocy1apCcTBEHHON HTOI0OBOM aTTeCTANMHU

Ilepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuueckux annemMeHToB [[. U, MenneneeBa. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpPaA
3JIeMEeHTa, HOMEPOB Tepuoa M TPYNIbl. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB SJIEMEHTOB U MX COEAMHEHUN B MepuUoAax W Tpymnmax. 3HAYCHUE
[Iepnonnueckoro 3akoHa.

Buapl XuMUUYeCcKuX CBA3€H U TUIBI KPUCTAJUIMYECKUX PEIETOK. B3aMMOCBS3b CTPOEHHS U CBOKCTB BEILECTB.

Krnaccudukanus XUMHUYECKUX pEaKIUid MO pa3IMYHBIM MpU3HAKaM (YHCIO W COCTaB PEardpyrolINX BEIIECTB; HATMYWE TPAHUIBI pasaena ¢as;
TEII0OBOM 3((HEeKT; M3MEHEHHE CTEICHH OKHUCIICHHsS aTOMOB; HCIOJB30BaHHE KaTalu3aTopa; HampaBiieHHe MpoTekaHws). CKOPOCTh XUMHUYECKHUX
peakuuii 1 pakTopsl, BIUAIOMUE Ha Hee. OOPaTUMOCTh XUMHUYECKHUX PEAKIIUNA U CITOCOOBI CMEIICHHS] XMMHYECKOTO PaBHOBECHS.

[Ipoctble M cioXHbIE BemiecTBa. MeTamwibl M HeMeTaibl. ['eHeThuyeckue psAlbl MeTalljla, HeMeTalsla M MepexogHoro Meramia. OKcuabl,

THJIPOKCHJIBI, COJIH: COCTaB KJIACCU(UKALIHS U CBOMCTBA.



TemaTn4eckoe MJIAHUPOBAHUE

Ne HaumeHoBaHue TeMbl Kosaun4yectBo
n/n 4acos
OCHOBHOT'O OCHOBHBIC  HAIpPaBJICHUS
o0uiero BOCITUTATEIHHOMN
o0pa3zoBaHHs 0 | AEATEIbHOCTH
XUMHUHU. 8-9
KJIaCChl. ABTOPBI
O.C.I'abpuensH,
A.B. Kynnosa.
8 kuace
1 | Beenenue 4 c(hopMUPOBAHHOCTH
TpaXJaHCKOH  TO3HIIMU
oOyuJaromierocs KaK
AKTUBHOTO "
OTBETCTBEHHOTO  YJICHA
poccuiickoro oOIIecTBa;
2 | Tema 1. ATOMBI XUMHYECKUX JICMECHTOB 9 c(hopMUPOBAHHOCTH
POCCHUICKOHN Tpa)XAaHCKON
UJCHTUYHOCTH,
MaTPUOTH3MA;
3 | Tema 2. IlpocTsie BemecTBa 6 c(hOpMUPOBAHHOCTH

HPAaBCTBCHHOI'O CO3HAHUA,
OTHUYCCKOI'O ITOBCACHU,




Tema 3. CoelMHEHHS] XUMUYECKUX 3JIEMEHTOB 14 CHOCOOHOCTh
OLICHUBATh CHUTYalHI0 U
NPUHUMATh OCO3HAaHHBIE
pellIeHusl, OPUEHTHUPYSCh
Ha MOpajIbHO-
HPABCTBEHHbIE HOPMBI U
LEHHOCTH, B TOM 4HCJE B
JIESITENIbBHOCTU YYEHOT ;)
Tewma 4. VI3meHeHUs, TPOUCXOIALIHE C 15 ACTETUYECKOE OTHOILICHHUE
BEIIECTBAMHU K MUpY, BKITFOYast
ACTETUKY HAyYHOTO
TBOPYECTBA,
Tewma 5. PactBopenue. PactBopsl. CBoMCTBa 19 YMEHHE COBEPLIATH
HaHHBIN BbI
pPacTBOPOB 3JIEKTPOIUTOB oco3Ha 5 Gop
Oyaymeit mnpodeccun u
pean30BbIBAaTh
COOCTBEHHBIE >KM3HEHHBIE
IUTaHBI;
Peseps 1
Hroro 68
9 kace
Beenenne. OOmias xapakTepucTHKa XUMUYECKHX 10 c(OpMHPOBAHHOCTD
3JIEMEHTOB M XUMUYECKUX PEaKIUil. IKOMOTHECKOH
KYJIbTYpBI, OCO3HAHHE

[Tepnonnueckuit 3akoH u [lepuonnueckas cucrema

XUMHYECKHX deMeHToB /.M. MeHaeneeBa

100anbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;




Tema 1. MeTtaist

16

IJIAHUPOBAHUE U
OCYILIECTBJIEHUE JACHUCTBUI
B OKpYXKalolle cpene Ha
OCHOBE 3HaHUA LeJed
YCTOMYMBOIO  Pa3BUTHUA

YeJIOBEYECTBA;

Tema 2. Hemeramisl 28 OCYIIECTBIISATh
MIPOSKTHYIO u
HCCIICIOBATEIBCKYIO
eI TENIBHOCTD
UHUBUIYAILHO W B
rpyIe.

Tema 3. O0001IeHNE 3HAHUI 110 XUMUU 32 KypC 10

OCHOBHOM 1IKOJIBI. [T0ITOTOBKAa K OCHOBHOMY

rocyaapcTBeHHOMY dk3aMeny (OI'D)

Pezeps 4

HToro 68

Hroro 3a 8-9 kiaacc 136




YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Xumus. 8 kiace: yae0. 1 oomeoopazoBaTenbHbIX yupexaennit / O.C. 'abpuensH. - 3-¢ u3f., crpeoru. - M.: Jlpoda, 2022. - 286 c.

Xumusl. knacc: yued. s odeodpazoBarenbHbiX yupexaenuii / O.C. I'abpuensH. - 3-e usn., ctpeotut. - M.: [Ipoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Brenure

1. I'abpuensu O. C., Bockoboiinukosa H. I1., SlurykoBa A. B. HactonbHast kaura yuutens. Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: JIpoda, 2021.
2. I'abpuensn O. C., SmrykoBa A. B. Terpaap asst 1a00paTOpHBIX ONBITOB U MpakTHueckux padot. 8 k. K yuebnuky O. C. ['abpuensiaa «Xumus. 8
kiace». M.: [lpoda, 2022.

3. IN'abpuensn, O. C. Metomudeckoe ocooue k yueonuky O. C. ['abpuensna «Xumus». 8 kiacc / O. C. IN'abpuensa. — M. : llpoda, 2021. — 109.
4. I'abpuensn, O. C. Meroauudeckoe nocodue k yueOHuky O. C. I'abpuensna «Xumus». 9 xknacc / O. C. 'abpuensH. — M. : [lpoda, 2021. — 108.
5. Xumus : TexHonorndeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 8 kiacey : meroguueckoe nocooue / JI. . Acanosa. — M. : Jlpoda,
2020

6. Xumus : TexHosnorndeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9 knace» : meroguueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda,
2018

7. Xumusi. 8 ki1.: KoutponbHsie u mpoBepounbie padboThl k yueOHuky O. C. I'abpuensina «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A.
VYiakoBa u ap. - M.: lpoda, 2022. nanHsle

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Brenurenannasiehttp://www.chemnet.ru ["azera «Xumus» u cait 1ist yaurtens «5 uay Ha ypoK XUMHI

http://him.1september.ru Enunas komnekuus L{OP: [Ipenmernas komnekuus «XuMHs»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHBIE 3KCTIEpUMEHTHI: XuMus. Kosrekius Poccuiickoro 061eo0pa3oBaTeiHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH



http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIA YICOHUK JJIs CPEAHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: DJIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUAMHS

http://www.chemistry.ru /lucTannimoHHas OJMMITHA (A TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHBINA MTPOSKT
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